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Summary
The quantities of drifting solid organic matter (S.O.M.)
in two size particle ranges were sampled weekly for 13 months at
four stations on the upper reaches of the Canagagigue Creek. Two
stations were located on each of the East and West branches of the
creek.
The particle size ranges sampled were 1.3 - 3.0 cm and
253 micron - 1.0 cm. The material within these size ranges was
divided into recognizable fractions: green, coniferous, deciduous
algae, detritus and aquatic animals. Nutrient analyses were
conducted on monthly bulked fraction samples. S.0.M. was
analyzed for percent organic matter, percent Kjeldahl nitrogen in
the organic matter and percent total P in the organic matter.
Allochthonous leaf fall inputs to each branch of the
stream are calculated. These inputs are compared with the outputs
of deciduous material as particles of diamter 1.0 - 3.0 cm on the
East Branch (Hynes and Dance 1976). This study shows that less
than 1% of the calculated allochthonous input drifts downstream
as 1.0 — 3.0 cm particles during a year. Further, deciduous and
for that matter all fractions of material do not seem to drift
downstream for very long distances. The nutrients contained within
the
leaf
litt
er p
roba
bly
drif
t d
owns
trea
m pr
imar
ily
as d
isso
lved
organic matter or to some extent as detrital particles.
Nutrient analyses of the S.O.M. fractions indicate
tha
t d
rif
tin
g p
lan
t m
ate
ria
l i
n t
he
Can
aga
gig
ue
con
tai
ns
org
ani
c
mat
ter
, N
and
P i
n q
uan
tit
ies
com
par
abl
e t
o t
hos
e i
n l
ive
pla
nts
.
Bedload sampling indicates that significant quantites
of
mat
eri
al
are
tra
nsp
ort
ed
alo
ng
the
str
eam
bot
tom
s o
f b
oth
of
the branches.
The
dis
cha
rge
reg
ime
of
eac
h s
tre
am
see
ms
to
be
the
con
tro
lli
ng
fac
tor
in
dow
nst
rea
m t
ran
spo
rt.
Dis
cha
rge
in
tur
n i
s
con
tro
lle
d b
y p
rec
ipi
tat
ion
and
sea
son
.
The
gre
ate
st
dis
cha
rge
occ
urr
ed
as
a d
ire
ct
res
ult
of
pre
cip
ita
tio
n a
nd
spr
ing
sno
w m
elt
.
  
 At
st
at
io
n
1
(u
ps
tr
ea
m
Ea
st
Br
an
ch
)
80
%
of
th
e
an
nu
al
co
ar
se
S.
O.
M.
(1
.3
-
3.
0
cm
)
an
d
95
%
of
th
e
an
nu
al
fi
ne
S.
O.
M.
(2
53
mi
cr
on
-1
.0
cm)
tr
an
sp
or
t
oc
cu
rr
ed
du
ri
ng
the
sp
ri
ng
flu
sh.
Tot
al
dry
wei
ght
s
for
the
dow
nst
rea
m d
rif
t o
f S
.O.
M.
as
253
mic
ron
— 3
.0
cm
par
tic
les
ove
r
a
thi
rte
en
mon
th
per
iod
(Ju
ne
1,
197
5
- J
une
30,
197
6)
at
two
sta
tio
ns
of
the
eas
t
bra
nch
Can
aga
gig
ue
Cre
ek
are
as
fol
low
s:
Sta
tio
n
1 -
app
rox
.
32,
000
kg
Station 2 - 5,234.03 kg
At station 1 this material contained 399.63 kg of N in
the
org
ani
c m
att
er
and
51.
58
kg
of
pho
sph
oru
s i
n t
he
org
ani
c
mat
ter
.
At
sta
tio
n 2
the
dry
wei
ght
s w
ere
64.
67
kg
N a
nd
8.6
0 k
g
P i
n t
he
org
ani
c p
ort
ion
of
dri
fti
ng
S.O
.M.
Ani
mal
s m
ade
sma
ll
con
tri
but
ion
s
to
the
dry
wei
ght
s o
f S
.O.
M.
but
mad
e
gre
ate
r
contributions to the nutrient totals.
Year round sampling could not be conducted
suc
ces
sfu
lly
at
sta
tio
ns
3 a
nd
4.
Thu
s a
com
par
iso
n o
f n
utr
ien
t
transport on a yearly basis cannot be made. However complete
sam
pli
ng
was
ach
iev
ed
bet
wee
n J
une
1 -
Dec
emb
er
30,
197
5 a
nd
Mar
ch
29
- Ju
ne
30,
1976
at
sta
tio
ns
on
bot
h t
he
Eas
t a
nd
Wes
t
Branch. During the summer and fall of 1975 the greatest amounts
of
S.O
.M.
dri
fte
d p
ast
the
dow
nst
rea
m W
est
Bra
nch
sta
tio
n,
approximately 3,350 kilograms. The next highest quantity moved
past Lower East but was only about 800 kilograms. During the
spring flush greater quantities of material were transported past
Upper East than Lower East. The largest quantities of material
which moved during late spring and early summer 1976 did so at
station 2 (Lower East).
These results indicate that the quantity of material
which drifts past a particular station depends upon the season,
since high discharges were experienced at all stations
simultaneously.
Agricultural plant material was not found to contribute
a significant amount of material to the stream.
 Th
e
fr
ac
ti
on
wh
ic
h
co
nt
ri
bu
te
d
th
e
gr
ea
te
st
qu
an
ti
ti
es
of
S.
O.
M.
an
d
nu
tr
ie
nt
s
wa
s
th
at
of
de
tr
it
us
an
d
al
ga
e
in
th
e
pa
rt
ic
le
si
ze
ra
ng
e
25
3
mi
cr
on
s
-
1
cm
.
Th
is
fr
ac
ti
on
co
nt
ai
ne
d
or
ga
ni
c
de
tr
it
us
as
we
ll
as
qu
an
ti
ti
es
of
in
or
ga
ni
c
ma
te
ri
al
wh
ic
h
ha
d
be
en
ch
ur
ne
d
up
fr
om
th
e
st
re
am
be
d.
 Introduction
In the present study we attempted to determine and
compare the quantities of solid organic material (S.O.M.) and
nutrients contained therein, which drifted downstream in two
streams flowing through sub-watersheds with slightly different
land use activities. The East Branch sub-basin contains
agricultural land but most of the stream bank is forested; whereas
the West Branch watershed is entirely farmland.
Kemp (1968)
states that "significant quantities of
phosphorus may pass downstream...as portion of bed—loads,
or as
floating materials”.
We attempted
to
quantify
this
in
terms
of
Kjeldahl nitrogen and total phosphorous
in the organic matter.
Egglishaw (1971)
found that the absolute abundance of
microscopic
detrital
particles
in a
Scottish
stream
increased
downstream
during
flood
conditions.
Thus
presumably
organic
matter
drifting
in
Southern
Ontario
streams will
eventually
reach
the
Great
Lakes.
At
least
the
nutrients
contained within
the
organic
matter
will
move
downstream.
However,
two
reservoirs
are
located
on
the
Canagagigue
Lreek
downstream
of
the
study
area.
Figure
l
depcits
the
sites
of
discharge
gauges
and
drift monitor
stations
in
the
upstream
reaches
of
the
Canagagigue
Watershed.
We
were
not
successful
in
sampling
the
spring
flush
at
stations
3 and 4
in
1976.
Another
attempt
is
to
be
made
in
the
spring
of
1977
using
apparatus
fixed
to
concrete
bridges.
The
dry weights of material drifting past stations 3 and 4 during the
flood
of
1977 will
be
available
upon
request.
Kenneth
Dance
(Department
of Biology,
University
of
Waterloo)
has
determined
the
number
of
taxa
and
individuals
of
aquatic
organisms
drifting
at
stations
1,
2,
3,
4
during
the
study
period.
As
well,
the
emergence
of
adult
aquatic
insects
was
monitored
during
1976.
This
biological
information
is
also
available upon request.
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7
—
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5. FIGURE Y
STUDY AREA
   
 
    
GOLDSTONE
SPRUCE
GREEN
WINFIELD
O
A Discharge Gauge
I Drift monitor
 At the time progress report #3 was produced we felt
that the differences in output of drifting S.O.M. from the two
streams was a result of the discharge regime which was in turn
determined by land use activities. Outputs of S.O.M. are indeed
determined by discharge regime and precipitation however
differences in geological formations between the East and West
Branches probably affect discharge regimes. Drilling has shown
that the upstream areas of the East Branch consists of interbedded
sands and gravels whereas the West Branch consists of clay-till
material (D. Lee, pers. comm.).
Methods
A. Solid Organic Matter
Solid organic matter (S.O.M.) was sampled at four
locations using two types of apparatus. Particles in the size
range 1.3 — 3.0 cm were sampled by means of a Vertical Chicken
Wire Monitor. A steel frame forms a sample aperture of 1 meter
high by 3 cm wide. The sampler is 1 meter long and tapers to a
30 cm by 30 cm removable back attached by wing nuts. One point
three cm (%") chicken wire netting catches material which has
entered the monitor opening. Various types of coarse plant
material are collected in this sampler.
Particles of S.O.M. and other materials in the size
range of 253 micron - 1.0 cm were retained in the Vertical Nylon
Monitor. This monitor consisted of an aluminum sampler body 1
meter high with a 1 cm wide aperture leading into a larger
chamber. A two meter long Nitex net of 253 micron webbing was
sewn to a 15 cm strip of canvas which in turn was riveted to an
aluminum frame which slides into the monitor body. The 10 oz.
duck canvas was treated with a fungicide (Copper 8) to prevent
rapid disintegration of this material (Egglishaw 1972). The net
length of 2 meters prevented formation of a standing wave in the
  
sampler mouth and allowed for a long sample interval.
Both samplers were attached to % inch steel pipe
driven into the streambed.
Samples were collected from these monitors at one week
intervals. During periods of peak discharge and spring flush
samplers were emptied more often.
Material collected was placed in plastic bags and
labelled as to station, date and sample type. Samples were
retu
rned
to t
he l
ab o
n th
e sa
me d
ay a
nd
froz
en.
If n
ot p
roce
ssed
imm
edi
ate
ly
sam
ple
s o
f c
oar
se
mat
eri
al
wer
e s
tor
ed
ove
rni
ght
in
a
refrigerator and were processed the next day.
Mat
eri
al
fro
m t
he
Ver
tic
al
Chi
cke
n W
ire
Sam
ple
r w
as
div
ide
d b
y h
and
int
o t
he
fol
low
ing
fra
cti
ons
:
gre
en,
con
ife
r,
dec
idu
ous
,
alg
ae.
An
exp
lan
ati
on
of
the
se
des
ign
ate
d f
rac
tio
ns
is as follows:
Gre
en
— p
rim
ari
ly
gra
sse
s,
oth
er
ter
res
tri
al
flo
wer
ing
pla
nt
par
ts
and
aqu
ati
c p
lan
ts.
Mat
eri
al
whi
ch
is
chl
oro
phy
ll-
col
our
ed
is placed in this fraction.
Con
ife
r
- c
oni
fer
ous
tre
e n
eed
les
and
con
es.
Pri
mar
ily
Whi
te
Ced
ar
(Th
uia
_oc
cid
ent
ali
s)
and
som
e B
als
am
Fir
(éb
i§§
_ba
lsa
mea
).
Dec
idu
ous
— a
wid
e
ran
ge
of
mat
eri
als
inc
lud
ing
:
dec
idu
ous
lea
ves
,
and
gra
ss
whi
ch
no
lon
ger
con
tai
ns
chl
oro
phy
ll,
twi
gs,
bark, and straw.
Alg
ae
- f
rag
men
ts
of
alg
ae
pri
mar
ily
Cla
dop
hor
a.
Eac
h
fra
cti
on
was
air
dri
ed
at
600
C
in
an
ove
n
unt
il
no
fur
the
r
los
s
of
wei
ght
occ
urr
ed.
The
n
dry
wei
ght
s
wer
e
det
erm
ine
d
usi
ng
a S
art
ori
us
140
0 b
ala
nce
.
Mea
sur
eme
nts
wer
e
ma
de
to
th
re
e
de
ci
ma
l
pl
ac
es
.
Ea
ch
fr
ac
ti
on
was
bu
lk
ed
in
mo
nt
hl
y
in
te
rv
al
s
an
d
st
or
ed
in
dr
y
la
be
ll
ed
pl
as
ti
c
ba
gs
at
ro
om
te
mp
er
at
ur
e.
Th
es
e
sa
mp
le
s
we
re
gr
ou
nd
for
nu
tr
ie
nt
an
al
ys
is
in
a Wiley Mill using a #40 screen.
A
sim
ila
r
pro
ced
ure
was
fol
low
ed
whe
n
pro
ces
sin
g
the
fi
ne
r
ma
te
ri
al
ob
ta
in
ed
fr
om
th
e
Ve
rt
ic
al
Ny
lo
n
Mo
ni
to
r.
Th
is
 
  
material was divided into the same categories as the coarse
material except that a detritus fraction existed. The algae
fraction was not removed and was weighed with the detritus
fraction which consisted of particles of green, coniferous and
deciduous material which were too small to be grasped with
forceps, particulate organic material including aquatic organisms
and inorganic material (e.g. sand).
Aquatic organisms were picked by hand from the thawed
samples. Floating techniques could not be used since CaCl2 or
sugar would affect the analysis of detritus for nutrients.
Organisms for nutrient analysis were collected from the East
Canagagigue Creek by kick sampling. Coarse material was swished
in water to remove any attached organisms. Algae were left with
the detritus since during the summer large numbers of chironomid
larvae and other organisms were often found among the algal
fragments.
Each nylon monitor fraction was oven dried and dry
weights were determined on a Sartorious 1400 balance. Detritus
and algae fraction weights were often/determined on a Metler P
1000 balance to an accuracy of one decimal point. Fractions were
bulked in monthly intervals andground for nutrient analysis in a
Wiley mill.
B. Nutrient Analyses
Percent organic matter was determined by the loss on
ignition technique.
Percent Kjeldahl nitrogen and percent total phosphorus
was determined by wet digestion of ground samples. Digestion was
with concentratedsulphuric acid on a hot plate. Hydrogen '
peroxide was also utilized. Kjeldahl nitrogen and phosphorus
determinations were made on an auto analyzer (Thomas et a1 1967). w
 C. Bogardi Bedload Sampler
To supplement the information of drift through the
water column fluvial sediment (both organic and inorganic) moving
along the stream bottom was monitored by means of a Bogardi
Bedload Sampler. Two samplers of sheet aluminum construction
with flip-up backs were used. The design followed was that
similar to those used by Canada Agriculture with several
modifications, i.e. no tail fin, guy wires or plexiglass side.
Samplers were emptied at various intervals depending
upon the flow regime. Samples were transported to the lab in
plastic bags and were frozen until processed. Thawed samples
were separated into size fractions by wet sieving. Each fraction
was oven dried and weighed on a Mettler P 1000 balance.
D. Physical Data: Discharge
Water velocity was measured at 10 cm intervals along
the aperture of each vertical monitor on each sample date with a
portable electronic velocity meter (Edington 1960). The depth of
water at the mouth of each monitor was also recorded. Using
these data and numberical integration (Simpson's Rule) the volume
of water passing through each monitor on the sample day could be
determined. To estimate discharge through the monitor during the
sample interval the values for the discharge at the two sample
dates were averaged.
The percentage of total discharge sampled by the
chicken and nylon monitors was determined by comparison of the
volume passing through the monitor with the mean weekly total
discharge.
The total discharge values were measured by the
following agencies:
Station 1 - School of Engineering, University of Guelph
Station 2 - Canada Water Survey (035) minus U. of Guelph gauge
on tributary (E2)'
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Station 3 - Canada Water Survey (036)
Station 4 - School of Engineering, University of Guelph
Total discharge figures for stations operated by the
School of Engineering, University of Guelph for the 1975 sampling
season were not available at the time this report was prepared.
Discharges of these stations for 1975 were interpolated from
graphs constructed by comparing University of Guelph and Canada
Water Survey data obtained in 1976 with the Canada Water Survey
1975 data. When such interpolations were necessary the total
discharge on the drift sample collection dates only was
determined. As with the volume passing through the monitors
total discharges were calculated by averaging the discharges for
two dates at either end of the sample interval.
However where complete and reliable daily discharge
data were available (stations 2 and 3 1975 and 1976, stations 1
and 4 April 10 1976 - June 30 1976) total discharge during sample
intervals was the mean of the daily discharges for dates within
the interval.
E. Statistical Analyses
The nutrient analysis data were examined to see if any
trends were present. A paired t-test was used to determine
whether there was a significant difference between the nutrient
contents of fine and coarse S.O.M. The June-December, 1975 data
for station 2 were subjected to analysis of variance to determine
whether there was a significant difference in the percentage of
organic matter, Kjeldahl nitrogen or total P between types of
material. Analysis of variance was also used to compare the
annual means of L.O.I., Z N, %P to determine whether there is any '
difference in nutrient contents of materials among the four
stati
ons.
v
 Table 1 shows the calculated dry weights (kg) of
S.O.M. and aquatic organisms moving downstream past each station.
Particle size 253 micron - 1.0 cm.
The monthly contribution of each material fraction to
the total calculated S.O.M. is shown in Tables 2A through D.
Nutrient analysis results are summarized in Table 3.
The mean percentage of organic matter, Kjeldahl nitrogen in the
organic matter and mean percentage total phosphorous in the
organic matter for the fractions at each station during the 13
month sampling period are given. The standard deviation about
the mean is also shown. Figures 2, 3 and 4 depict seasonal
changes in nutrient contents of station 2 (S.O.M. fractions).
Table 4 contains dry weights of organic matter and nutrients in
the organic portion of the S.O.M. and aquatic organisms drifting
past the four stations on the Canagagigue Creek.
The dry weights of materials caught in the Bogardi
Bedload Samplers are shown in Table 5.
Figure 5 depcits the relationship which exists
between precipitation, discharge and quantities of drifting
S.O.M. on a monthly basis as sampled at station 3 during 1975.
Table A of the Appendix contains the nutrient analysis
results for each fraction on a monthly basis. Percentage organic
matter as well as percentage Kjeldahl nitrogen and total
phosphorus in the organic matter at each station were analyzed
when sufficient material was obtained.
To determine ifthere were significant differences
between the dry weights of individuals S.O.M. fractions drifting
past upstream and downstream stations a paired t-test was
conducted. In most cases there was no difference (p=0.05)
between the amounts drifting past stations on the same branch. A
few significant tests were obtained, however. There was a
significant difference at the one percent level between the
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4 3,443.83 181.88 3,625.71
 
 13.
Tables 2A through D indicate the monthly fraction
contributions at each station. At station 1 (Table 2A) material
in the deciduous and algal fractions contribute the greatest dry
weights to the 1.3 — 3.0 cm particle material. The greatest
quantities of deciduous material in this size range moved
downstream during the spring flush (March, 1976). June 1975 and
1976 were the most important months for drifting Cladophora at
station 1. The detritus-algal fraction followed by the deciduous
fraction contributed the greatest weights of S.O.M. in the
particle size range 253 micron — 1.0 cm. The greatest quantities
of material drifted during March 1976.
Almost 80% of the coarse S.O.M. drifting past station
1 during the 13 month sampling period did so during March and
April of 1976. During these two months 95% of the 13 month fine
S.O.M. drifted past station 1. Dickinson et a1 (1975) state that
in Southern Ontario 50% of suspended loads move downstream
during the months of March and April.
At station 2 coarse S.O.M. consists primarily of
deciduous and coniferous material. The greatest quantities of
coarse deciduous material drifted downstream during April 1976.
June and December 1975 as well as February and March 1976 all
contributed 10 or more kilograms of deciduous material to the 13
month total. Large quantities of cedar needles drifted past
station 2 from October through December 1975. Coarse S.O.M.
seems to’move downstream past station 2 in sustained quantities
throughout the year. However, during January when light ice
cover occurred little material drifted downstream.
At station 2 the months of March and April 1976
con
tri
but
ed
onl
y 2
5%
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the
13
mon
th
tot
al
of
dri
fti
ng
coa
rse
S.O
.M.
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sit
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woo
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Table 2 - B
Monthly
contribution
of
each
fraction
(dry
weight,
to
total
calculated
S.O.M.
drifting
in
the
of Canagagigue Creek
  
kg)
Eas t Branch
  
Station 2
1.3
—
3.0
cm
particles
253
micron
-
1.0
cm
particles
Detritus
Month
Green
Conifer
Decid.
Algae
Green
Conifer
Decid
Alcae
June
1975
7.66
6.97
9.56
7.98
1.33
3.39
3.39
353.10
July
0.75
0.25
1.01
0.41
0.32
0.87
1.67
72.72
Aug
1.30
1.23
7.40
5.50
0.50
0.89
2.08
$3.64
Sept
0.50
1.32
5.53
1.35
0.24
1.55
22
57.49
Oct
0.07
5.61
4.58
0.44
0.04
2.65
1.82
15.29
Nov
0.37
8.35
3.26
1.32
0.16
6.27
1.12
30.62
Dec
0.51
6.42
9.75
0.71
0.22
5.56
2.19
78.07
Jan
1976
0.02
0.28
0.24
0
0.01
0.42
0.07
4.31
Feb
5.85
4.44
11.53
0
0.90
8.48
12.49
250.94
March
0.45
1.60
13.99
0.11
10.05
14.52
52.73
2,156.63
April
0.56
4.04
25.52
0
0.08
0.96
1.35
434.52
May
0.54
2.54
8.99
0
0.14
1.10
1.02
153.37
June
2.20
3.38
7.13
0
3.03
2.57
2.96
344.09
Total
20.78
46.43
108.49
15.82
17.02
49.23
84.11
4,034.79
        
 Table 2 C
16.
Monthly contribution of each fraction (dry wt., kg) to total calculated
5.0.11. drifting in the West Branch of Canagagigue Creek
      
Station 3
1.3 - 3.0 cm particles 253 micron - 1'0 cm letgicéigs+
Month Green Decid. Algae Green Decid. algae
June 1975 0.98 6.10 9.73 0.002 0.04 3.92
July 0.02 0.02 1.10 0.0007 0.002 1.86
Aug 0.15 0.37 1.86 0.03 0.48 90.47
Sept 0.006 0.03 0.12 0.02 0.11 ’103.06
Oct 0.005 0.06 0.18 0 0.0003 3.64
Nov 0.004 0.03 0.02 2.41 7.14 34.14 ‘
Dec 0.05 0.07 0.05 0.78 2.65 149.85
Apr 1976 0.51 4.48 0.005 1.67 1.98 82.83
Play 0.96 6.98 37.72 0 0 71.28
June 0.02 0.62 1.91 0.18 0.05 20.24
Table 2 D
Station 4
1.3 - 3.0 cm pcrticles 253 - 1.0 cm particles
Month Green Decid. Algae Green Decid. Detritus + algae
June 1975 12.13 7.67 11.05 0 1.26 1,401.76
July 0.01 0.18 1.90 0 0.01 3.03
Aug 0.12 28.58 7.95 0 20.02 175.19
Sept 3.92 16.33 10.59 0.60 6.20 233.82
Oct 0.99 3.00 3.23 0 0.38 18.94
Nov 8.33 42.56 6.08 5.88 82.73 187.56
Dec 12.59 0.22 0 64.40 250.83 797.00
Apr 1976 2.19 19.67 0 0.51 1.42 82.45
Hay 0.60 37.04 3.20 0.47 3.54 77.10
June 0.23 1.70 46.26 0.13 1.39 27.21
  
‘.
“
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large cobbles up to 30 cm in diameter.
The stream bed is quite
wide and thus increases in discharge are accommodated with less
change from base conditions than occurs at station 1. It is
reasonable to suggest that these physical conditions prevent
allochthonous material from moving downstream in large pulses.
Similarily the quantities of fine S.0.M. drifting past
station 2 are much less than those past station 1. Approximately
60% of the 13 month total of fine S.0.M. drifted past station 2
during March and April. Bormann et a1 (1969) found that, with
the exception of an unusual storm, 70% of all particulate matter
was transported in Watershed 6 of the Hubbard Brook Forest during
the late winter-spring runoff period.
At stations 3 and 4 no coniferous material was
present. At station 3 algae contributed the greatest quantities
to coarse S.0.M. At station 4 the deciduous fraction was followed
by the algal contribution to coarse S.0.M.
Detritus and algae contributed the largest amounts of
material to the fine S.0.M. at both stations. Small quantities
of material drift downstream during months of low discharge on
the intermittent West Branch (e.g. July and October 1975).
At all stations, in the present study, greater qual—
iti
es
of
fin
e S
.0.
M.
are
tra
nsp
ort
ed
tha
n t
he
qua
nti
tie
s i
n a
heterotrophic stream system in New Hampshire. Fisher and Likens
(1973) found that 66% of the annual energy input is exported
downstream primarily in the form of dissolved matter and that
much smaller quantities of coarse (CPOM) and fine particulate
organic matter (FPOM) moved downstream. In the New Hampshire
study the quantities of CPOM were over 4 times those of FPOM.
However the particle size in their CPOM and FPOM fractions were
greater than 1 mm and particles retained on glass fibre filters
to 1 mm respectively. Brinson (1976) found that in the humid
tropics the major form of organic matter transport in running
waters is in the form of dissolved organic matter.
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 Oct
obe
r,l
975
dis
cha
rge
was
qui
te
low
and
thu
s
lit
tle
gra
vel
and
san
d w
as
sti
rre
d u
p w
hic
h w
oul
d d
ecr
eas
e
the
per
cen
tag
e o
f o
rga
nic
matter in the detritus fraction during October.
The
hig
hes
t p
erc
ent
age
s
of
N i
n a
lga
e a
t s
tat
ion
1 a
nd
2 o
ccu
rre
d d
uri
ng
Sep
tem
ber
and
Oct
obe
r a
nd
at
sta
tio
ns
3 a
nd
4
dur
ing
May
and
Oct
obe
r.
On
the
Eas
t B
ran
ch
the
hig
hes
t p
erc
ent
age
N i
n t
he
det
rit
us-
alg
a f
rac
tio
n w
as
dur
ing
July
.
How
eve
r t
he
hig
hes
t p
erc
ent
age
N i
n d
etr
itu
s-a
lga
on
the
Wes
t B
ran
ch
wer
e
during November and December.
The highest percentage of P in the green fraction for
the East Branch particles 1.3 — 3.0 cm occurred during October.
The highest percentages of P in various fractions from the West
Branch stations were as follows: leaves - September; algae —
October; detritus and algae - November. The highest percentages
of P in various fractions for the East Branch stations were as
follows: detritus + algae - July; green - October; leaves -
November; conifer - January, February, March, April.
Several generalconclusions may be drawn from these
results. The percentage of N and P in the organic matter of many
fractions was highest during September, October or November
depending upon the fraction. This is to be expected since nutrient
buildup occurs in certain plant tissues during the growing season
and would be highest at the end of the season.
The most complete set of nutrient analysis results was
obtained for station21nonth1y bulk S.O.M. fractions. June 1975 to
December 1975 analysis results were subjected to analysis of
variance. It was shown that there was no significant difference
(p=0.05) between L.O.I., Z N and x P in different fractions. It
is probable that this is so at the other three stations also.
Similarly ANOVA on the basis of annual mean L.O.I.,
1 N and Z P among the four stations showed no difference (p=0.05)
between the nutrient contents of material coming from different
stations.
  
Figures 2, 3 and 4 show the changes in organic matter
and nutrient percentages in fractions of materials drifting past
station 2 during the 13 month sample period.
Certain fractions e.g. coniferous and deciduous show
little change in their composition during the year. The percentage
organic matter as measured by L.O.I. and the percentage of nutrients
in the organic matter fluctuates within narrow limits in these two
fractions. No definite trends appear in these fluctuations except
that the phosphorus content of deciduous leaf material (1.0 - 3.0
diameter) increases from September until May and then decreases by
over 0.2%. Other workers have shown that leaf material which has
been colonized by fungi increases in nutrient content. The P
content of coniferous material increased slowly from December until
June, 1976 also.
Much greater fluctuations in nutrient percentages OCCur
throughout the season in the green algae and detritus-algae
fractions. Nutrient concentrations in the green fraction increase
during the growing season and peak in October. Algae exhibit a
sim
ila
r p
hen
ome
non
wit
h p
eak
nut
rie
nt
con
cen
tra
tio
ns
bei
ng
rea
che
d
in S
epte
mber
.
Grea
t f
luct
uati
ons
occu
r in
the
orga
nic
cont
ent
and
nut
rie
nt
per
cen
tag
es
of
org
ani
c m
att
er
in
the
det
rit
us-
alg
ae
fra
cti
on.
It
is
wel
l k
now
n t
hat
the
exc
han
ge
of
nut
rie
nts
bet
wee
n s
edi
men
ts
and the overlying water is a dynamic process.
There seems to be a direct correlation between the
flu
ctu
ati
ons
ahd
act
ual
rea
din
gs
of
N a
nd
P p
erc
ent
age
s a
s s
how
n
in
fig
ure
s 3
and
4.
Wes
t B
ran
ch
val
ues
exh
ibi
t s
imi
lar
cor
rel
ati
ons
bet
wee
n p
erc
ent
Kje
lda
hl
nit
rog
en
in
org
ani
c m
att
er
and
per
cen
tag
e
tot
al
pho
sph
oru
s i
n o
rga
nic
mat
ter
.
Thi
s r
ema
rka
ble
cor
rel
ati
on
bet
wee
n N
and
P i
n e
ach
fra
cti
on
is
une
xpl
ain
ed
as
yet
.
The nutrient contents of S.O.M. drifting in the
Can
aga
gig
ue
Cre
ek
see
m c
omp
ara
ble
wit
h t
hos
e o
f s
imi
lar
mat
eri
als
as
sta
ted
in
the
lit
era
tur
e
(Go
sz
et
al
197
2,
Wil
e a
nd
McC
omb
ie
1972, Wong and Clark 1976).
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Figure 2. Annual fluctuations in percentage
organic matter as determined by loss on
ignition for station 2 monthly bulked samples.
C.S.O.M. fractions and F.S.O.M. detritus—algae
fraction values are graphed.
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2 monthly bulked samples. C.S.O.M. fractions
and F.S.O.M. detritus—algae fraction values
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 the organic portion of the S.O.M. and aquatic organisms drifting
past stations on the Canagagigue Creek are shown in Table 4.
Table 4 -
25.
The dry weights of oganic matter and nutrients in
Dry Weights of Organic Matter and Nutrients in the
Organic Portion of the S.O.M. and Aquatic Organisms
Drifting Past Stations on the Canagagigue Creek.
Particles 253 micron - 3.0 cm diameter.
June 1'75 to June 30'76
Station 1
S.O.M.
Organisms
Total
Station 2
S.O.M.
Organisms
Total
Station 3
S.O.M.
Organisms
Total
Station 4
S.O.M.
Organisms
Total
0.M. N in 0.M. P in 0.M.
11,080.95 398.34 51.34
33.61 1.29 0.24
11,114.56 399.63 51.58
1,573.87 63.24 8.32
37.14 1.43 0.28
1,611.01 64.67 8.60
June 1'75 to December 30'75, March 29'76 to June 30'76
217.94 9.32 1.13
31.54 1.21 0.24
249.48 10.53 1.37
1,554.29 66.81 6.90
154.62 5.95 .16
1,708.91 72.76 8.06
  
Kjel
dahl
N an
d to
tal
P to
the
fine
S.O.
M.
frac
tion
is g
iven
belo
w.
Percentage that organisms contribute to fine S.O.M.
Dry Weight
Organic Matter
Kjeldahl N in 0.M.
Total P in 0.M.
the
quan
tity
of n
utri
ents
drif
ting
down
stre
am
is q
uite
low
(< 2
%).
The contribution of aquatic organisms in terms of 0.M.
Station 3 Station 4
3.75 5.0
13.0 9.0
11.0 8.0
17.5 14.0
At stations 1 and 2 the contribution of organisms to
 
 At
st
at
io
ns
3
an
d
4
ho
we
ve
r
an
im
po
rt
an
t
co
nt
ri
bu
ti
on
is
ma
de
by
or
ga
ni
sm
s
to
th
e
do
wn
st
re
am
tr
an
sp
or
t
of
N
an
d
es
pe
ci
al
ly
phosphorus.
At
st
at
io
n
1
it
ha
s
be
en
de
te
rm
in
ed
th
at
39
9.
6
kg
of
N
an
d
51
.5
8
kg
of
P
dr
if
te
d
do
wn
st
re
am
in
th
e
fo
rm
of
so
li
d
or
ga
ni
c
ma
tt
er
as
fi
ne
an
d
co
ar
se
S.
O.
M.
du
ri
ng
th
e
13
mo
nt
h
sa
mp
li
ng
pe
ri
od
.
On
ly
64
.7
kg
of
N
an
d
8.
6
kg
of
P
dr
if
te
d
pa
st
st
at
io
n
2
as
S.
O.
M.
du
ri
ng
th
e
sa
me
pe
ri
od
.
At
st
at
io
n
4
a
qu
an
ti
ty
of
N
an
d
P
al
mo
st
eq
ua
l
to
th
at
at
st
at
io
n
2
dr
if
te
d
pa
st
be
tw
ee
n
Ju
ne
1 and December 30, 1975.
At
st
at
io
n
3
sm
al
l
we
ig
ht
s
of
N
an
d
P
mo
ve
d
do
wn
st
re
am
du
ri
ng
th
e
11
mo
nt
hs
of
ef
fe
ct
iv
e
sa
mp
li
ng
.
Ho
we
ve
r
la
rg
e
qu
an
ti
ti
es
ar
e
th
ou
gh
t
to
ha
ve
be
en
tr
an
sp
or
te
d
du
ri
ng
the
sp
ri
ng
flush.
Bu
rw
el
l
et
a1
(19
74)
re
po
rt
an
nu
al
me
an
qu
an
ti
ti
es
of
N a
nd
P
di
sc
ha
rg
ed
fr
om
two
ag
ri
cu
lt
ur
al
wa
te
rs
he
ds
.
For
a
33
.6
ha
co
un
to
ur
co
rn
wa
te
rs
he
d
27
.3
1
kg
of
N
an
d
0.
96
7
kg
of
P w
as
cal
cul
ate
d
to
hav
e
bee
n d
isc
har
ged
by
wat
er
and
sed
ime
nt
tra
nsp
ort
.
A 1
57.
5
ha
lev
el-
ter
rac
ed
wat
ers
hed
dis
cha
rge
d 6
.11
kg
N a
nd
0.4
47
kg
P.
The
str
eam
whi
ch
pas
ses
sta
tio
n
1 d
rai
ns
730
.2
ha.
Bor
man
n
et
a1
(19
69)
fou
nd
tha
t
94.
1%
of
the
ann
ual
gro
ss
los
ses
of
N
fro
m W
ate
rsh
ed
6 H
ubb
ard
Bro
ok
For
est
occ
urr
ed
as
dis
sol
ved
sub
sta
nce
s
whe
rea
s
onl
y
5.9
% w
as
con
tai
ned
in
organic particulate matter.
Tab
le
5 c
ont
ain
s
the
dry
wei
ght
s
of
bed
loa
d m
ate
ria
l
collected at stations 1 and 3.
Par
tic
les
in
the
two
siz
e r
ang
es
les
s t
han
500
mic
ron
s
wer
e o
bse
rve
d t
o c
ont
ain
fin
e p
art
icl
es
of
org
ani
c m
att
er.
Coa
rse
par
tic
les
of
org
ani
c m
att
er
wer
e c
ont
ain
ed
in
the
gre
ate
r
than 2 mm size fraction.
During the time intervals when the sampler was
fun
cti
ona
l c
ons
ide
rab
le
qua
nti
tie
s o
f b
edl
oad
wer
e e
nco
unt
ere
d.
An examination of the discharge during periods when
 Sample Interval
Bogardi Bedload Samples
Table 5
Dry Weight (grams)
Co
ll
ec
te
d
fr
om
a
st
re
am
bo
tt
om
wi
dt
h
of
12
.5
cm.
Station 1
Fraction Size
       
150
mi
cr
on
150
-50
0
mi
cr
on
500
-84
0 m
ic
ro
84
0
mi
cr
on
~2
mm
2m
m
To
ta
l
Jul
y
17-
29/
75
1.8
1
5.4
8
4.4
2
‘7
7
11
.7
1
Aug
7-N
ov
4
121
.09
257
.3
198
.3
214
.1
513
.7
1,3
04.
5
Nov
4—1
1
10.
7
37.
0
11.
0
8.4
31.
5
90.
60
Nov
18-
Dec
23
221
.3
405
.4
224
.7
252
.6
796
.2
1,9
00.
20
Dec
23-
Jan
27
100
.4
377
.71
236
.3
472
.6
2,0
09.
9
3,1
96.
90
Mar
17-
23/
76
587
.5
3,1
50.
0
936
.8
496
.0
3,6
00.
0
8,7
70.
30
Mar
23-
Apr
16
98.
8
536
.5
538
.9
122
.3
182
.6
1,4
79.
10
Apr
16-
27
64.
4
385
.5
168
.0
88.
4
309
.5
.
1,0
15.
80
Apr
27-
May
12
98.
0
383
.6
303
.6
114
.0
97.
0
996
.20
May
12-
Jun
e 2
40.
4
174
.7
94.
6
66.
4
53.
5
429
.60
Totz
ls
19,1
94.9
1
Jul
y l
7-J
an
27
455
.30
1,0
82.
88
674
.72
947
.70
3,3
51.
30
Mar
17-
jun
e 2
889
.10
4,6
30.
30
2,0
41.
90
887
.10
4,2
42.
60
Station 3
Fraction Size
Saza
le
Inte
rval
150
micr
on
150-
500
micr
on
500-
840
micr
on
840
micr
on-2
mm
72mm
Tota
l
Jul
16-
Sep
16/
7
345
.52
85.
91
2.2
2
39.
03
-
472
,58
Sap 1
6-Oct
28
256.5
93.1
3.78
30.06
-
383.4
4
Oct 2
8-Nov
18
95.5
61.0
17.8
18.5
10.0
202.8
0
Ha: 2
9-Apr
9/76
416.6
843.0
1,798
.4
2,003
.0
1,810
.0
6,871
.00
Apr
9-Ma
y 4
375.
0
959.
7
2,89
6.3
2,91
0.3
1,39
6.8
8,53
8.10
Hay 4
-May
18
174.2
524.0
2,490
.0
394.0
1 648
.0
5,230
.20
May
18-J
une
2
39.5
51.7
75.3
53.3
46.0
265.
80
Total
s
21,96
4.02
July
16-N
ov 1
8
697.
52
240.
01
23.8
0
87.5
9
10.0
Mar
29-J
une
2
1,00
5.30
2,37
8.40
7,26
0.0
5,36
0.60
4,90
0.80
   
 
 
   
  
the
bed
loa
d s
amp
ler
was
used
, i
ndi
cat
es
tha
t m
ore
bed
loa
d m
ove
s
during high discharge conditions than during periods of base flow.
For example at station 1 the small quantities moving between
November 4 and 11, 1975 were a result of low stable discharge
(4 cfs). March 17-23, 1976 represents a pre-spring flush interval
of high discharge (55 cfs) during which the highest amounts of
bedload were recorded. It is probable that large quantities of
bedload move downstream during the spring flush itself. The
sampler could not be used under the high discharge conditions
prevalent on the Canagagigue during the spring flooding. Late
spring spates April 25 (26 cfs) and May 6 (21 cfs) were
responsible for the quantities of bedload moved between April 27
and May 12 and May 12 to June 2 respectively.
At station 3 the low values of bedload movement
during the summer and fall of 1975 result from the fact that the
West Branch is an intermittent stream. The 8.5 kg of bedload
between April 9 and May 4, 1976 resulted from two high discharge
events (April 16 - 33 cfs and April 27 - 75 cfs). The low
discharge conditions between May 18 and June 2 resulted in low
values of bedload.
The material in the fraction sizes between 500 micron
and 2 mm would have also been caught bythe nylon drift monitor.
There are several obstacles to calculating the total
amounts of bedload moving downstream past a given point. One of
these is the fact that those samples are only about 75% efficient
(Comer and Floess 1975).
We did not determine the amount of nutrients
associated with this bedload material. However during periods of
high discharge much of the material sampled by the vertical
nylon monitor was bedload essentially. Thus these values of
percent organic matter, N and P could be applied to certain bedload
size fractions.
 150mm
1500
R
a
i
n
f
a
l
l
(
m
m
)
29.
Figure K5
Relationship between rainfall, discharge and quantities of drifting S.O.M.
(253 micron - 1.0 cm) on a monthly basis at Station 3 during 1975
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 Fig
ure
5 s
how
s
tha
t
in
gen
era
l
dis
cha
rge
at
sta
tio
n
3
du
ri
ng
the
su
mm
er
an
d
fal
l
of
19
75
wa
s
de
pe
nd
en
t
up
on
pre
cip
ita
tio
n.
Tot
al
dry
wei
ght
s
of
dri
fti
ng
S.O
.M.
cau
ght
in
the
ver
tic
al
nyl
on
mon
ito
r w
ere
dep
end
ent
upo
n d
isc
har
ge.
Fis
her
and
Lik
ens
sta
te
tha
t
in
Bea
r
Bro
ok
hig
h
flo
ws
tra
nsp
ort
a
dis
pro
por
tio
nat
ely
lar
ge
loa
d o
f
org
ani
c
mat
ter
.
Thi
s
was
als
o
the
sit
uat
ion
at
all
sta
tio
ns
on
the
Can
aga
gig
ue
Cre
ek.
Conclusions
Thi
s s
tud
y h
as
sho
wn
tha
t y
ear
rou
nd
dri
ft
sam
pli
ng
can
be
con
duc
ted
in
tem
per
ate
wat
ers
hed
s a
t c
ert
ain
loc
ati
ons
.
On s
hall
ow r
iffl
es i
n a
wood
land
stre
am i
t wa
s po
ssib
le t
o sa
mple
yea
r r
oun
d.
How
eve
r a
n i
nte
rmi
tte
nt
str
eam
whi
ch
fro
ze
dur
ing
the
win
ter
and
bec
ame
a r
agi
ng
tor
ren
t d
uri
ng
the
spr
ing
flu
sh
could not be sampled year round.
The dry weight of solid organic matter drifting
dow
nst
rea
m p
ast
eac
h s
tat
ion
was
dep
end
ent
upo
n s
eve
ral
fac
tor
s.
Upstream allochthonous input, stream bottom stability, ice cover,
discharge volume, and precipitation all determined these quantities
to some extent.
During the late winter-spring discharge period the
greatest quantities of S.O.M. were transported downstream at all
stations. Greater than 50% of the year's downstream drift
occurred during the spring flush at station 1 where year round
sampling was conducted successfully. Similar results have been
foun
d by
othe
rwor
kers
stud
ying
vari
ous
type
s of
drif
ting
mate
rial
s.
No other study has quantified organic matter transport
downstream on the basis of the types of material involved or on
the basis of the quantities of both N and P contained in these
material types.
In the Canagagigue Creek the following fractions were
important in descending order as concerns their weight
  
c
o
n
t
r
i
b
u
t
i
o
n
t
o
t
h
e
S
.
O
.
M
.
t
o
t
a
l
:
d
e
t
r
i
t
u
s
-
a
l
g
a
e
,
d
e
c
i
d
u
o
u
s
,
a
l
g
a
e
,
g
r
e
e
n
a
n
d
c
o
n
i
f
e
r
o
u
s
m
a
t
e
r
i
a
l
.
I
n
t
e
r
m
s
o
f
n
u
t
r
i
e
n
t
m
o
v
e
m
e
n
t
d
e
t
r
i
t
u
s
,
d
e
c
i
d
u
o
u
s
a
n
d
a
l
g
a
l
f
r
a
c
t
i
o
n
s
a
r
e
m
o
s
t
i
m
p
o
r
t
a
n
t
s
i
n
c
e
h
i
g
h
c
o
n
c
e
n
t
r
a
t
i
o
n
s
o
f
N
a
n
d
P
a
r
e
c
o
n
t
a
i
n
e
d
w
i
t
h
i
n
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 Relationship of Project Results to PLUARG Objectives
The present study has quantified the amounts of solid
organic matter (253 micron - 3.0 cm particle size) and bedload
which move downstream in two streams within an agricultural
watershed. The total quantities of nutrients (Kjeldahl nitrogen
and total phosphorous) within the organic matter were calculated.
Thus a comparison of the contributions from two agricultural
sub—watersheds can be made.
This study has determined which types of solid
organic materials contribute the greatest quantities of nutrients
to the stream. As well this study has confirmed that in
agricultural watersheds most downstream transport of material
occurs during the spring flush. However during most of the year
small quantities of solid materials move and these do not travel
great distances. Whether these nutrients move downstream in the
dissolved state was to be determined by another group of workers.
This study has contributed to our knowledge of the
transport of materials from agricultural watersheds to the Great
Lakes.
Recommendations
1) Further research the importance of stream sediments
as regards their capacity to absorb and release phosphorus. Study
in detail sediment transport.
2) Determine the importance of macroinvertebrates and
the green algae Cladophora in the processing/cycling of nutrients
in agricultural streams.
3) Improve water quality in agricultural watersheds by
considering the implementation of the following land use
improvements: (a) curtail tree removal and land drainage in
bottom lands;
(b) decrease bank erosion by tree planting and
 
preventing cattle from trampling banks;
(c) control barnyard runoff by legislative and
subsequent enforcement measures.
  
 Mon
thl
y B
ulk
ed
5.0
.M.
Dri
fti
ng
in
Can
aga
gig
ue
Cre
ek
“APPENDIX
Results
TABLE A
Z Organic butter
loss on ignition X 3 reps
        
M
Par
tic
le
Siz
e 1
.30
-3.
0 c
m
Par
tic
le
Siz
e 2
53
mic
ron
-1.
0 c
m
Decid.
Mon
th
Gre
en
Con
ife
r
Lea
ves
Alz
a
I G
ree
n
Con
ife
r
Dec
id.
Det
rit
us~
A1g
a
Jun
e
75
71.
4
89.
73
64.
5
38.
3
75.
2
85
.8
78.
0
42
.6
Jul
y
68.
0
-
69.
8
39.
3
-
81.
0
72.
7
13.
8
Aug
76.
6
7
78.
9
46.
1
-
-
61.
6
20.
2
Sep
t
72.
9
--
60.
8
34.
1
79.
5
-
65.
9
36.
8
Oct
23.
9
65.
8
70.
4
33.
7
68.
6
86
.9
69.
1
'69
.5
No
v
71.
6
87
1
-
45.
1
71.
3
77.
2
60.
7
31.
6
Dec
70.
5
-
53.
4
31.
1
80.
3
90
.1
77.
1
29
.7
Jan
76
45
l
-
40.
11
1.
3
.
Feb
16
:[8
6‘3
:1
—
77.
9
87
.2
0]
79.
2
Ma
r
53.
0
58.
4
—
36.
8
Apr
64.
5
76.
6
65.
8
—
79.
4
35.
4
Ma
y
_
_
_
24.
3
Jun
e
37
9.
0
38
3.
11
:1
62.
0
33
3.
7
27.
2
7
64.
79
81.
43
62.
91
37
.6
7
75.
50
84
.7
0
71.
52
34
.0
0
S.D
.
15.
37
8.8
8
9.4
4
5.5
6
4.
53
l
4.
72
7.4
8
13.
98
Lower East
Par
tic
le
Siz
e
1.3
-3.
0 c
m
Par
tic
le
Siz
e
253
mic
ron
-1.
0 c
m
Decid.
Mon
th
Gre
en
Con
ife
r
Lea
ves
Alg
a
I G
ree
n
Con
ife
r
Dec
id.
Det
rit
us-
Alg
a
Jun
e
75
79.
4
87.
46
74.
0
44.
6
72.
4
85.
9
76.
2
29.
5
Ju
ly
78.
2
-
80
.0
44.
1
76.
7
81
.0
71.
3
16.
0
Aug
74.
0
87.
2 .
70.
7
33.
2
‘
82.
4
82.
8
28.
5
Sep
t
71.
1
89.
4
85.
5
22.
3
‘
84.
6
81.
3
23.
9
Oct
35.
9
70.
2
69.
6
35.
4
68.
1
89
.7
79.
5
72.
11
Nov
57.
1
80.
5
67.
1
46.
6
'
87
.6
72.
5
24
.7
Dec
73.
9
86
.0
71.
5
-
75.
7
91.
3
69.
1
42
.5
Jan 76
89
.7
-
3
74
.8
0
45
.8
0
Feb
153
.8
3
]
53.
32
1
85
'8
J
Mar
»
89
.0
2
-
59-
5
81.
1
61.
3
Apr
71.
1
85.
2
73.
9
-
21
.0
Ma
y
87
.5
47
.9
-
ﬂ
79
.0
4
87
.8
76
.8
1
21
.6
.
Jun
e
T
”
86.
5
69.
2
-
A
J
46.
7
85
.3
3
69
.3
3
37
.7
0
73
.5
9
86
.2
3
76
.5
4
36
.1
3
X 67.73
'
S.
D.
13
.3
4
5.
62
10
.7
0
9.
27
4.
27
3.
29
4.
63
17
.5
8
       
 
 Particle Size 1.3-3.0 6111
Table A
Results
cont'd.
Z Organic Matter
Loss on ignition i 3 reps.
Mo
nt
hl
y
Bul
ke
d
5.0
.M.
Dr
if
ti
ng
in
Ca
na
ga
gi
gue
Cr
ee
k
Meg
Particle Size 253 micron - 1.0 cm
            
Mon
th
Gre
en
Dec
id.
Alz
a
Gre
en
Dec
id.
Det
rit
us
Jun
e 7
5
73.
4
59.
9
34.
7
80.
3
79.
9
48.
7
Jul
y
78.
2
-
40.
7
-
-
25.
7
Aug
84.
3
52.
8
31.
5
66.
7
71.
3
34.
0
Sep
t
-
83.
3
43.
5
-
73.
3
’13
.2
Oct
-
62.
8
22.
4
-
‘
75.
6
Nov
51.
3
54.
7
-
-
57.
2
18.
5
Dec
-
71.
9
22.
8
77.
1
76.
4
19.
7
Jan 76
Feb
]55
.3
]
36.
11
._
a
75.
8
71.
13
1
29.
7
Mar —
Apr
51.
3
45.
3
-
37.
2
74.
7
36.
33
May
20.1
Jun
e
334
.3
]
42.
7
21.
7
J
34.
3
58.
9
33.
0
R
61.
15
56.
61
31.
04
61.
90
70.
35
32.
23
S.D
.
17.
91
14.
81
9.0
5
20.
77
8.1
1
17.
54
1ower West
Par
tic
le
Siz
e 1
.3-
3.0
cm
Par
tic
le
Siz
e 2
53
mic
rqw
— 1
.0
cm
.Moa
th
Gree
n
Deci
d.
Alga
Gree
n
Deci
d.
Detr
itus
June
75
72.8
-
30.2
72.4
75.6
7.2
July
66.9
-
-
-
-
21.1
Aug
83.4
81.9
35.1
-
76.7
'
35.3
Sept
77.3
77.8
38.4
71.4
57.3
15.5
Oct
89.8
82.3
28.1
—
’
79.9
Nov
70.8
81.8
46.6
-
76.7
10.4
Dec
-
71.7
-
85.6
88.1
77.7
Jan 76
Feb+ 75.6 73.53 - 89.1 90.2 85.13
Mar
67.1
69.7
-
86.2
86.3
48.3
Apr
57.2
58.1
-
-
88.9
46.7
May
+
May
24.
4
June
75.9
65.0
22.1
75.9
74.5
June
21.6
X
73.6
8
73.5
3
33.4
1
80.1
0
79.3
6
39.4
3
S.D.
9.10
8.38
8.58
7.75
10.4
3
28.0
7
37.
Table A cont'd.
Results
7.
N
Kj
el
da
hl
in
or
ga
ni
c
ma
tt
er
Mo
nt
hl
y
Bu
lk
ed
5.
0.
11
.
Dr
if
ti
ng
in
Ca
ne
ga
gi
gu
e
Cr
ee
k
         
92w
Pa
rt
ic
le
Si
ze
1.
3-
3.
0
cm
Pa
rt
ic
le
Si
ze
25
3
mi
cr
on
~
1.
0c
m
De
ci
d.
De
tr
it
us
-
Mo
nt
h
Gr
ee
n
Co
ni
fe
r
Le
av
es
Al
ga
a
Gr
ee
n
Co
ni
fe
r
De
ci
d.
Al
ga
Ju
ne
75
2.
95
1.
39
2.
04
3.
73
2.
87
1.
47
1.
87
3.
04
Ju
ly
3.
40
-
2.
50
4.
62
-
1.
27
-
5.
78
Au
g
2.
97
-
2.
06
4.
48
—
-
1.
41
3.
63
Se
pt
4.
04
-
2.
99
5.
84
3.
36
-
2.
67
3.
62
Oc
t
11
.7
1.
32
2.
96
5.
60
—
0.
96
2.
56
1.
79
No
v
3.
78
1.
08
-
5.
65
-
-
3.
34
4.
80
De
c
3.
77
—
3.
05
5.
41
3.
82
1.
03
2.
49
3.
87
Jan
3.
77
1.
36
4.
06
-
3.
19
1.
14
1.
7/
.2
Fe
b
1
]
.
3
3
6
Ma
r
3.
13
2.
48
-
2.
50
Ap
r
3.
60
1.
47
1.
92
-
1.
87
2.
99
Ma
y+
'
'
'
4.
02
Ju
ne
3.
52
1.
47
2.
02
3.
81
_
_
-
4.
26
3*
4.
23
1.
35
2.
61
4.
89
3.
31
1.
17
2.
24
3.
63
S
D
2.
49
0.
14
0.
67
0.
84
0.
39
0.
20
0.
62
1.
05
lower East
Pa
rt
ic
le
Si
ze
1.
30
-3
.8
eE
Td
Pa
rt
ic
le
Si
ze
25
3
mi
cﬁ
gg
rr
tl
ég
cm
Mo
nt
h
Gr
ee
n
Co
ni
fe
r
'
Al
ga
1
Gr
ee
n
Co
ni
fe
r
De
ci
d.
1
u
V
Le
av
es
Al
ga
Ju
ne
75
2.
58
1..
$~
1.
73
4.
81
2.
91
1
64
1.
81
3.
88
Ju
ly
2.
39
-
2.
36
4.
49
2.
24
1.
56
-
6.
07
Au
g
3.
09
1.
29
1.
73
5.
29
3.
14
1.
66
1.
69
4.
12
Se
pt
2.
84
1.
16
1.
52
8.
90
-
1.
44
1.
94
6.
37
Oc
t
8.
16
1.
56
1.
95
5.
84
-
0.
95
2.
17
1.
83
No
v
5.
10
1.
43
2.
07
4.
95
-
1.
23
2.
16
5.
31
De
c
3.
68
1.
20
2.
33
~
4.
55
1.
22
2.
15
3.
20
Ja
n
1
—
Fe
b
:1
1.
20
1
1.
80
_
3
69
1
1.
47
'3
2.
21
_
3
2.
96
Ma
r
4-
07
1.
18
-
'
1.
63
2.
19
Ap
r
4.
57
1.
40
1.
87
-
4.
34
Ma
y
1.
42
3.
34
-
]
1
4.
81
Ju
ne
3
3'
13
1.
35
1.
79
—
:1
3'
05
1‘
48
1'
48
2.
83
i
3.
96
1.
32
2.
04
5.
71
3.
26
1.
40
1.
91
3.
99
S.
D.
1.
71
0.
12
0.
49
1.
62
0.
78
0.
23
0.
27
1.
46
         
Table A cont’d.
‘ Results
7. N Kjeldahl
Monthly Bulked 5.0.11. Drifting in Canagagigue Creek
in organic matter
        
Ugger West
Particle Size 1.3-3.0 cm Particle Size 253 micron ‘ 1.0 cm
Detritus +
Month Green Decid. Alga Green Decid. Alza
June 75 - - 6.12 2 2.53 1.99 3.13
July 3.41 - - - - 4,98
Aug 2.30 3.76 7.38 - 2.25 3.65
Sept - 2.05 4.80 - 3.26 5.50
Oct - 2.52 6.61 - - 1.70
Nov - - - - ~ 5.69
Dec 3.37 2.66 6.03 2.79 2.01 8.89
Jan
76
-
1
Feb
]
2.71 ]
2.85
-
3
3.20
..2.64
1
4.84
Mar
-
'
‘
Apr 3.32 2.57 - 3.62 1.69 3.52
May Ma}. 4.36
Jun:
4.37
2.73
4.84
4.37
2.27
Jun, 2.83
X 3.24 2.73 5.96 3.30 2.30 4.46
S.D.
0.70
0.51
1.00
0.72
0.51
1.96
\\ lower West
Particle Size 1.3-3.0 cm
Particle Size 253 micron - 1.0 cm
Month
Green
Decid.
Alga
Green
Decid.
Detritus + Alga
June 75
2.92
1.68
4.99
2.79
2.31
1.70
July
-
-
3.65
-
-
5.04
Aug
2.60
1.70
4.76
-
2.61
4.54
Sept
3.13
2.58
5.23
3.53
3.31
6.64
Oct
1.82
1.95
7.06
-
-
1.64
Nov
5.19
2.35
4.98
3.53
2.51
13.98
Dec
-
2.42
—
2.46
1.84
2.55
Jan 76 2.91 -
Feb+
2.47
_
3.05
1.88
2.42
Mar
1.98
1.67
-
2.78
1.70
3.22
April
3.30
2.06
-
-
1.59
2.7g
“3’ +
2 87
2
3'5
June
.
.01
7.07
2.87
1.88
5.03
i
2.97
2.09
5.39
3.00
2.18
4.45
S.D.
0.96
0.34
1.25
0.40
0.55
3.35
 Table A cont'd.
Results
7.P
Monthly Bulked S.0.M. Drifting in Canagagigue Creek
in organic matter
         
Ugger East
Particle Size 1.3-3.0 cm Par:icle Size 253 micron-1.0 cm
Month Green I Conifer Decid. Alga Green Conifer Decid. Detritus +
Leaves Alga
June 75 0.27 0.10 0.22 0.50 O 26 0.13 0.18 0.36
July 0.38 ~ 0.25 0.54 - 0.09 0.15 0.86
Aug 0.54 - 0.22 0.49 0.30 - 0.15 0.50
Sept
0.22
-
0.36
0.86
0.34
-
0.28
0.42
Oct 1.45 0.09 0.42 0.29 - 0.06 0.29 0.23
Nov
-
0 08
-
0.79
-
-
0.36
0.60
Dec 0.44 - 0.32 0.78 0.34 0.01 0.19 0.42
Jan 76 » ~
Feb
0.57
J 0
.11
1 0
.53
_
'
1 0.
10
1 0.
38
Mar 0.36 0.27 - 0.34 0.86 0.27
Apr
0.42
0.12
0.20
-
0.17
.0.42
May+
‘
-
-
0.61
May
June
0.38
0.10
0.27
0.33
.
_
_
0.62
June
_
0.50
0.10
0.31
0.57
0.31
0.23
0.20
0.47
S.D.
0.34
0.01
0.10
0.21
0.03
0.35
0.08
0.17
Liver—East
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Size
1.3-
3.0
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Part
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Size
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micr
on—1
.0 c
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4
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9
0.1
1
0.1
4
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0
July
0.21
-
0.20
0.52
0.20
0.12
0.13
0.92
Aug
0.3
1
0.0
9
0.1
2
0.7
6
-
0.1
2
0.1
1
0.5
6
Sep
t
0.2
0
0.0
6
0.0
8
1.12
-
0.1
2
0.1
3
0.6
7
Oct
1.0
1
0.1
2
0.1
6
0.8
7
-
0.0
6
0.1
6
0.2
8
Nov
0.6
1
0.1
1
0.2
1
0.7
4
-
0.0
7
0.2
1
0.7
6
Dec
0.4
3
0.0
5
0.2
3
—
0.5
0
0.0
1
0.1
6
0.4
2
Jan 76 -
Feb
0.6
1
3
0.0
6
]
0.2
0
_
0.3
9
]
0.3
4
3 0
.18
3 0
.37
Mar
0.0
8
-
0.1
0
0.1
9
Apr
0.6
5
0.0
9
0.2
3
-
0.7
1
May
071
0
0.4
1
-
]
1
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0
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Table A cont'd.
Results
Z P in organic matter
Monthly Bulked 5.0.“. Drifting in Canagagigue Creek
        
Ugger West
Particle Size 1.3—3.0 cm Particle Size 253 micron - 1.0 cm
Detritus +
Month Green Decid. Alga Green Decid. Alga
June 75 — - 0.78 0.23 0.25 0.37
July 0.35 - - - 0.24 0.69
Aug 0.26 0.54 0.87 - 0.21 0.53
Sept - 0.22 0.59 - 0.36 0.83
Oct - 0.30 1.04 - ' - 0.27
Nov
_
_
-
-
-
0.81
Dec
0.35
0.20
0.81
0.27
0.13
0.66
Jan 76 - -
Feb
_
1
.0.38
_
1
0.30 :1
0.27
:1
0.38
Mar
-
~
’
'
‘
April
0.41
0.35
—
0.38
0.12
0.40
’2”
0.49
0.33
0.69
0.49
0.26
May 0353
£933
Tum: 0.41
X
0.37
0.33
0.79
0.33
0.23
0.53
S.D.
0.08
0.11
0.15
0.10
0.07
0.18
\ Lower West
Particle Sixe 1.3-3.0 cm
Particle Size 253 micron ~ 1.0 cm
Detritus +
Month
Green
Decid.
Alga
Green
Decid.
Alga
June 75
0.26
0.16
0.62
0.25
0.18
0.08
July
-
~
0.28
-
-
0.53
Aug
0.18
0.11
0.50
-
0.20
0.63
Sept
0.30
0.15
0.74
0.31
0.26
0.82
Oct.
0.18
0.14
0.77
-
-
0.20
Nov
0 49
0.19
0.62
0.30
0.19
1.46
Dec
0.18
-
0.20
0.10
0.20
Jan 76 -
Feb+
0.34
0.22
_
I
0.32
0.12
0.22
Mar
0.26
0.15
-
0.28
0.10
0.28
Apr
0.34
-
0.06
0.32
May+
-
Ma
0.41
{me
0.24
o 2)
0.87
o 2
0.12
Juieo.”
X
0.29
0.17
0.63
0.27
0.14
0.47
S.D.
0.09
0 04
0.19
0
04
0.06
0.37
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